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n#, s^#&fcj;i«m&3s©?*>, tt>-* 

r t £r#fS&£1~5!S** 2 lE&©»©(i©ftiWJffl£ 
[It** 10] ftft ^ x A He, e> ss± t 

*K*>E>»ftflfK*lx.5iajB-f >vW Sr«fiT^5 
r t i 1 5 W*H l !2«©»tiffe©»lffl£ 

IW**1 1 ] £»>*T^©£»WU E«t 
ffiffl1*5JfHBE#X«:, 7DVR410A, R4 0 7CE 

#m t1-SIB** 2 |E«©MSiti!WMijfflg!8->^ 

lis** i 2 1 t ixmm 

t sig*« 2 E«©misfmffi© iwis^i 

fA, 

[»W©»»4»IS1 
[00 0 1] 

[0 0 0 2] 

seas-e*a©-c\ m&mmmi/XTj-bLxm 

[0 0 0 3] Hflciis^HB«sse«it±. RSfi* 

$l©#Jffl t Lt^^T^a-^s^ U— S'a 

mmmoshx^z, 

10 0 0 4] ^©s^iii^w^mfiiii^ii, sisa. 

[0005] *ws:**tacas*5«!*F*affl* 
ie-et>, awssf©aifS)j;o*iiiRfc*s«ffiS:ffi5iii« 

±, ^g^x^©J^SffiT^S» 
[0 0 0 6] r©i5t^, SSspHtJfe^rA^fri^iU 
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fcijttf, *S8 0%et*oTV^. 
[0 0 0 7] iOm«tffiOp?*Oi^^S:*aiiffi 
ffltSHMfCti, MAtf. 0-3 116 6 4* 

4iSfK>«#lli¥ 1 1 - 1 3 2 1 0 5#««asH^Sii-CV^ 

So 

[0008] ««<o«mtt t mmmnsM's* 1 ?* 

[0 0 0 9] tfc, fttosgffltt, JHK£S£B£J:tJ' 
Uffl ^ a Ic Bit s <b © JKftSffl a» e> w fc# 

[0 0 10] 

imMm&Ltottmm #wio-3i 1 5 

6 A^m^mm- 1 1 - 1 3 2 1 0 5 ^«[iflB«* 

[0011] JRpgfl^ 10-311564 ^ 

SW4#W!¥l 1 - 1 3 2 1 0 5*&«K!B*S*i.fcJ89i 

m, sm^-cw^©-?, wis, 

- * jji&tg C 4 S © 5 ft** £ C T V > fc. 

[0 0 12] ^fEBBtt, £©J54*ffifcg^-C&£ 
ixfct> ©T\ **Hl»a» 6«£t« KSfitlA^IRSr J: 

[00 13] 

#§J#iJ$2P^:f A|2, _ti4©Bft£fc!<1-Sfc& 
©A^i'iJnx.S'b©©^, *4<it>v^-fii*»-*ft 
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■f 5 ■? « i 4- fig *. X V * 3 1 © T" & Z . 
[0 0 14] *fc, *%niCft£K#£%a^jffl$ 

«»^*5Wt***«tt*!!a5Ri Mi8 k k tK, 

10 t5t>©T*fo§ 0 

[0 0 1 5] tfc, *3SMC«5«»a}firoM*IfflS 

iciE*ufcj;5t, nmm^m 

^©-tffcS,, 

[00 161st, *^(c^5Mlft©*l^iJfflS 

■v^TAtt, ^©a^jSrjtjt-rsfcfet, m&4 

Kfe«LtJ:5lc, ^»>*TA©^fg^H:, 

20 Km^Mzmmtm^mtm^ttnz, 
[oo 1 7] *it, *mmmmm<owmm% 
^ t - h # y 7«©fif&**f c jav ^ r t 

■f HA- ^b©#^©-|fB*[i])tR UtJtfft5jrfi6fff*r 

30 [0018] st, *m&%simmLnm)fflmzs. 

ll^fAii, ±i£©@W^ii^-f5fcJ6lc, r#*«6 
fc8EatLfcJ:5t, S»->^TA©^g|5i±, ^MS 

^©5*>, *4< ttVvfJt4»-*a»5,©Ht0lRLT 

mmmt, mm&&ia&. tttrnz-itz 
[o o i 9] st, *^i'^6Bsa?a©»iiffls 

[0020] tfc, *n^tni5TOam©g^]ffl^ 

*>©T*fo5„ 

[o o 2 1 ] ifc, xmimzmmmmmmim 

50 fcftftU Srt*Kga*^»KFS-&5¥ftt*?l-CV^ 
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St>©-C*fe5 0 



-Kl 5, *ft*p«Bl 6, S^SHtK^VT 0 ! 7^4rffi 



[0 0 22]^ ^B!£ffi£Mm«feQ«^J££ fcSffjfcfcfr^-C^S. 

p->xrAtt. j^oawsrSfife-ts&aic. [0032] it, w^a^ifc'<tu!m?ii!*ft2tft 

0K3ifiLfcJ:5fc, SAf^rAtt, *ft*flc^e>3B Sfcfffi)cgSil.fctt, 2gM7n7 1 8, l 9 

*t s (t»e* *r« jfe w t a « s * r asua obe«* * * it & h-n * 5. 

MH-fi-f 1 , jWIE«a*#d»e>»4+5«« [00 3 3] rwj; 5 i^HttftHflcKftTttfttt 

wiEmmw^b^-rsE^mA^oti [00 34] 7p^y*ttttt**©jRttF©5%, $ 

llnaa«LfcJ;5t. £»v-*r.Aro£t8lSl4, E* j^fc4Mi»9;6»MM^ft5#*;|ft© 

*fc«atSJfWt^t, R4 0 7 *iS£t^aLTi!kff»6Kfibl&*ii6. 

c*sj:ut=«fc*#©5t>, v^-f!fu**-*«BRr6t> [0 0 3 5] r©*«ft»(IH»9tt, 1 

©T-fc3 0 0rt>&ftStfflzk#V7 , l lfcilfcfcffet&S 1 0 a 

[0 0 2 4] St, *^im6»lft©a«Jffl3 Tftfg£H5*£f&£»5b££m^£^5 aT« 

1 0 0 2 5] S. 

imwvmmmm] jut, *»Kt«sjB*Fa»©» [oo 3 6] aftaiem «t-»$*i,«»» (7 

tM**mLxdtmt6. cois^cco^co 2 g^B^na. *©sss, mn 

Eoc 26] 11 sxim 2(4, mw\?Mzmww,m mm\mm.fcizftmfrf> vtt< , «stg6 wo 

fe3 0 fcfc, 0114, flftSfiloW-ilfflSII^^TA [0 0 3 7] fcz5T\ HfcK^JWMlt, 7/ 

© 9 *k »®fllWTA 5 9 £^t«£ft^fflT- - Kl 4 tfltJ&StiajBUsf^rosfeff CO»fiiiS^ 

[0 0 2 7] *fc, *£H£ft*jfl^l%©8l$^£g rot*. COl±C0 2 (cSfftS-tirS^HdSfo 

)IPiaiSeffi«rjgffla**tLT^5. [0 0 3 8]*StWi, '©£ 5 Lit {> 

[0028] ^mmmm\mmnnnL^^^5 9 <dx\ ^cn^&^rmi{cco'>7 \-m^7 tcom 

(4, IMS (FPS;FuelProcessin WKtS8*»A«i i t>t. C OBftftftj* 8 (Cgft 

g System) 1 (CSA ; C e 1 1 7" o T 1 8 #>6>©£ftt&tt&U *f?3g6 T*£/££tlS 

Stack Assembly) 2i&fxT«^ &S^^O 5 *>, CO#CO >7 7 J8 «ttfC O 

[0 0 2 9] jtftft&IS 1 it, mftF&DmUCiGoT 40 i 1 fcftoTV^S. 

Wfc. BMSI53, JftfiE$4, «5a, ft£&$5 [00 3 9] £t, H*L*H#, C OSK 

s, *i^M9, 10, as^** mmfrb commas ff>-g%+&t, 

[0 0 3 0] MTSU 3 ^f,Jlft^4 0^7 hgfS^7 i COii^t^8 i oWt*»3Eft 

*, fe^v^fi, eaitfs/^ft;Lfctrift#asa*, S^L [0 0 4 0] Wittf, «SSFOT'n/'!yS:ascftS**S 
[0 0 3 1] 2 W, 7/-K14, *V 50 -t5*^ijfcl^l4> OT© (l) ^iCj;5 0 
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[004 1) 

C 3 H»+ 6H 2 0 

[0 0 4 2] *fc, CQimMffl8*fflb-r&&.K# 
*tt, ifcfcH, M&Wf*, *j&$M¥©tf#j4»645. 
^ftfc©#*#'lft*ft2©7/-Kl 4W££ft-5 
£, ;Mf#*ttBtaffiiK&ftMEA (Membrane 
Electrode Assembly; JEiTMEA 
ilE-f) ©«1 CHS-arf) St&Tt'p^h' 

[0 0 4 3] Ufc#oT, 7/-K14H:-*, 

[0 0 44] ft*, 3S«fc$4U:Vv£*8!ofc7,'- 
Kl4©fcBn^6ffi3#*B, 5 

[0 0 4 5] Sfc, *y-Kl 50>JrjqA>P J ttl3*iK& 

££T«##*+©*i^B, »M$5©» 

asffl^^iomiHiiixsn, »ii->XTA5ot- 

[0 0 4 6] «ja##2«MEA|C^5*li«1?«>K)$: 
fi|feflS-tft&TH:45 J: =) C, BffiJWP** VT' 1 7 T- 

[0 0 4 7] ^©J; 5 ftfiUSteffi* 5 I^liMW 

tm^T^ia^T, 1 2-em»*#2 

ft (**K) kL<Bi&#B, »JMIW**^ri 3© 
SKlC «fc >5 H 2 t^i-^jt^ r A 6 0 £*} it 5 £H 
SB 2 0©^«2 2U:#*&£sft5. 
[00 48] 4£, ^W^mmw^y7.T Aroffi 
SftrofcftC, flsfRSfca*»i2£ffifc-fc, 

»Ktt)B»Wi|(| Jbtfi i t tan < . 

[0 0 4 9] 4*3, 2 J}> £H%2 

^Tfci:<, it, J*SfeS4 i!l>b*SCK:*SctrlS-B-Tt, 

[0 0 5 0] ttSRS&4itt, »»7rV4 2 

fc«*5-#, jfi-jBft4 0*iJ:Tjt*RS/«*/vo5*>. 



C0 2 + 1 OH (1 ) 

[00 5 1] HZti, SmWsXTi*5 0K.&m$ 
ft, H£iLT&bft£EM^xA6 0£^11W 

[00 52] gtl^i/XT 1 A 6 0 ft, 2 0 

m 2 1 fc*«|2 2iEG8W«X:/!> h^^K 

10 [0 0 5 3] f«2 1lt H*Jf. ffiffi$g2 3, 
#2 4, S^ffiS»S2 5, Sfl-77>2 6, 
MH£&$2 7 aiSJ:tJ««E9tt»2 8^^*fc«^ 
4o-0>3. 

[0 0 5 4] Sfc, *rt»22lt k aAf&&«3 K 
£1*377^3 2*J±^fl^JfflM35^H2 7 b^&iS 

[oo55]4*, s*Mt 2 1 <D®mmmm%m$2 
7 a taa*ia2 zmmmmmm&z 7 b tti, s 
#mrs*s&2 ssitF^rtiftSEiftsa i©-eft^fto$c 
20 BJ-c-v+iyaat (n^i 1 ) ©T«tffiii^ffig$*5^, 

[0 0 5 6] Sfet*fc, SMii'JiyABOtt, jRff 
mSife^rA5 0©^fi#lif&*^y^l sicias*5 
=*at»r#3 9©sa»fc, **yy (p, ) 3 4, ^1 

(V, ) 3 5, *2Z#aBW# (V, ) 3 

e, S3r*£Br# (v, ) 37, %4,-mm (V 

O 38, i?gf4 0, S|^4 1, M77>4 2, 
30 5. 4iJ, &r«*4 0. *>5^fia^ffi4 li'Wtl 
#tLTRlL4<4ibJ;v\ 4fc. 

(V, ) 3 5^2Z#»# (V. ) 3 6itt. ±56 
H*JfiBlr# 3 9 © i 5 K , # 1 IBTIrI 
fc©-efcftlf, if©J;5 4a«©#T?t>J:v\ 
[0 0 5 7] :©i5«*Mi5«^7A6 

1 0 0 5 s i £ 1 b, sum iimiiis, 

ISmiiSi©^®^^- K[C±5lt5H*#2 4 0«#»l 
40 8» x ^7 7 v 4 2 ©ilte©*«, £ 1 --Hfflm 

(V, ) 3 5-^5r^ig|ff# (V, ) 4 3t™©*j 
*tt-©)l^^2*fift (Ayr!)) -©m^&fiJ 
^©^*fcf±t®, (P, ) 13* 

**>^(P.) 3 4©»©^*^-lSirSt*fc 
%©T*S>5„ 
[005 9] 
[Sll 
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[0060] *©i& aii/^rAe ommtm 

^ 3 >>X 4 5T*#£t5tt^l/J^*J©$£\ flfctf 

SBE©eats**»e,i£jE©ii:i8a* cdc/do t= 

V^-^4 6-ea!tL-CSSS*«/<yT!» (2&^ 
[0 0 6 1] f=fc, 1*^7^4 4 8, fa^U5 

< , g] 2 Kwl-fflBHi 2 3 **riE 
ii1-a*-*SBO-fW<-* (DC/AC) 4 8t, 

OtJWnStfilftffl-f^-* (DC/AC) 5 1i£ 

[0 0 6 2] £©J;5fcffiA'V*?*4 4«:ffl*.5£SI 

I 1 h y/<4 5 , ^ 4 8^ LTsfeSWA t ttfti 

ffi»2 6d>f>aS!9lll$jL5iai6ia[J£©?&jBE^tt % B2 30 

2 2©*rt7r> r 3 2d>fett*&sjx, ftiSE^oettta 
SGftta. Srt7 7 y32H©ift^ 
[0 0 6 3]-*, *AMt«a»3 1 -eWM-SfMIt* 

MWI2 llr&f^ft, ®l?«$2 8T*i&bftfc 
fcSft, ME#*©IS3BiE£^iiiv^fl3*fcJ:3£ft 

msms 2 5 vmmti, ««r 6. 40 

1 0 0 6 4] a«.S«BE«S 2 S blasts ?MSE^tt. 
E£#2 4©^ft#©ffiftgKfc3So-Cj£ft«2 3 (C 
M<*ft, w^-CWtfEffiaft-Ciftia, S5E©#*i:* 

ioo6 5] ztotitemammB&tm,, 

Silted- KT-fi, m 1 te i WE 2 ic^tMW&Tfctf 
V7°l 3i>bl*fcSft5. flJ^liSHRfi**:, £R82 

2 ©»fijffl«3&3g 2 7 b \z.m u ; -eil ft 7 
■/^3 2i>e.o^s^S:*Pia**fcft, newts'* 50 



rA59 ©#!»zK*y7 (Pj) 13 fcHt± 5 t 
ftotV^S. ::©«&**&*# ^T" (P, ) 1 3S»?>© 
gf^ffi^ia, * i ©n o . l ©ffiirsi-J: ? g l ~ 

#«T# (V, ) 3 5frM, K2ZjSfl»r# (v, ) 3 

H3r#»# (v 3 ) 3 7#im5~mm# 

(Vi ) 4 3feBSfc1'5:Ra8-e, H*«#3 9©{J]?) 
**.CJ:0, »3§4 ifc/<>r^x3tf, MAM2 2© 
SI^JJflSRSSlSS 2 7 b X'&ft? r>3 2 i>t,<om& 

[oo6 6] ftii^xKis^fRS 

ft$3 1 4 0lCi!IS-e*5©I^L, Sffi 

ft, ft*LfcWWtJ»***^t**-r*fi. 

[0 0 6 7] ^LT, «ffc«fc2a>b©i»£Wflt5 
ttftflJflMMilte©^ H^>A7^4 4HL S3IC 

[0 0 6 8] n©J;3ic s *$ft£fl&tt, f8«fc**2*» 
b©lSE«afc, >fy/<'-^4 8^LT«ife«lCffi« 

«2 3tass-&-c^4©-e, e«®*f6©ftftiS*'>ft< 

E»2 3©^« (COP) £ 

o -ia*©sv » t - h * yymuzn 5 r t # t? t 

5 B 

[0 0 6 9] Sfc, *HS^Igt4, m**2 75^b©# 
&*JWcOTU JBB«|2 3;6»b©)frJJiE#*fc*3S 
«©RHt»*-g-fc*TffffiS-erTV^5©T?, ft^HC 

[oo7o] mmmnrnfewcmzt-htfy 

©g|#ftl£*^>7 (P, ) 1 3^b{Jt£££ft5, flit 
tf#SBii7K4fcr±«*fteaS 1 A»b©#ftfi7k£, ftffi 
g|4 iW^Jt SlONo, 2*|{caH- ( fc5 

[0 0 7 1 ] £©#»«&&- Kli* 02tc^tJ:5 
C JBi^JtrifiBS* (v, ) 3 5, »sz*aw# (v 
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T\ iim^yy [P, ) 1 34>6«»Sn5. fl 
itffcSffiTkSr, 3 9 ©# 9 mxfci 0 » ft 

ff4O©Jg4Z2fiI0r# (V, ) 3 Bfrlltte. 

[0072] ±M<D#m\mm<o t - b #ymm 

411, g!3I^FtJ:5tC, ^S]t^3y^;?4 6 

[oo 74] sfc. *mmm$, ws&mwM&r 

[ o o 7 5 ] ^mmmmit, mm2 3 fcttfl-t- 

«?Mfcy^tLT, mm®, ccop) 

/4^tg/£7pyR4 1 OA, 7oyR4 0 7C, H$ft 

[0 0 76]fe MIfr>XfA5 
9 t LtWMI 1 tffl«2i Srffl^fo-S, * 

rmum* l Srfft ux t J: v\ 

[0 0 7 7] tfc, «mH»vig^&tt)«ffia, £ 
m7kt>? io om^mt Lxmmmm^L 

[0 0 7 8] Sa*flE2 35»e>©»3Rfe*l]JJit35:^ 

[0 0 7 9] fiSoftgBlEtt, B 2 CStE3*# 2 4 

[0 0 8 0] i©iB#o*ail(Blc:#U fcHftJBiitc 
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m-XltC* (V, ) 3 5, £2-#SS 

»r# {V, ) 3 6j3j;U!m3r*iiESF# (v, ) 3 7© 
ZtlZ'hmz. i5^M# (V. ) 4 3frHtl1- 

zmx\ (Pi ) 1 3fi>e,#a»sn 

a , tfuwwjfl* & 6 v n ttmmm* 1 a> & ©dmwi 

*Sr, H*aE»f#3 9©§l5ft*.tJ:5, SfeM4 1 ^ 
10 [008 1]-*, i^fUffl^RiSte^, Effl##2 

ioNo, 4fll(c^tJ:5lc, miz?M# (v. ) 

3 5, fS3Z£«l§T# (V> ) 3 7fc£lJ:^5-*ii|lf 
# {V, ) 4 3*Rt, I2rj»# (V, ) 3 6£ 

mz.?mmx\ (p. ) 1 3*»b# 

X.CJ:(3, $»4 1 */W>"t^3*Tlrlff4 Otffi 
3\ |}*»4 0«>*4Z*aBlr# (V< ) 3 8£Mlt 

20 

[0 0 8 2] flfcST, JfrMillsf KffSBteSrffffii-S. 
^*>*5ftS'^7/i'K«5fflE*-KB, Si ©No. 
5W^tJ:?K, &fl?&2 0®£*&£^2 5®£ 
Mft*ft*±lf, BMff 4 0 oa*»K*IJIJ1-5 i 5 C 
4ot^5. SWSli2 0!SSftMa«iSrfif5S 

o*#2 4*aBis»KSK**, mmz3frb 

ifl5i«fiSfEO?&«^^SrS^MftSSMS2 5t«Jt 

s a toBn:«fti-*»tx mx*-rm77>26 

30 ©ffifto«Ou*iPi^ S«.?ftS«3S2 5©TMI=fa[l 

1- S#«*]fflS»SftlS2 7 a |C[6joT7k^7° CPs ) 
[008 3] C«?t§, !BlZ*aBr# (V, ) 35*3 

Jii^sr^jgw* (y s ) 4 3©^3ve*t£^i;, ^ 

2- ^es?f# cv a ) 3 6Hi.wm3r-%mm# 

(V, ) 3 7©m?;iX^<o ^LT, SS&ttte** 

>-t° (p, ) i3^&^*&$ft3, flifiws&a**, 

40 r^ifir* (V, ) 3 8&iilt5 0 

[0 0 8 4] r©,fc5lc, *H«f|t±, IfrKMit, 

2 1 2 5 ©^®lf ifc i. Ttm 

*&2t>bmmmM.7n k^m 4oc» «> 5 / < 7 ^ 

loose] ::t-, Bfcffif&ir-Kfca, ^rt©^S 
50 «:T«f4v^iiWi?feo»«»Rtv»5„ 
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[0 0 8 7] a#, KSillEfi, HZ ffi 
8« 2 3 4\ H*# 2 4 OtlfStl 

[0 0 8 8 ] r©J;5*ate«:fT5»^, SUM 

# (V, ) 3 5£H£, %2-mM$ (Vi ) 3 6, 
m3-*a»f# (V, ) 3 7j3J:U!S5r*ffi»* (V 10 

4#5&$*JfflU mmfctfy? (P. ) 1 3^btt 

[0 0 8 9] ^©J;5(-s «fc*ft:2*» 
e>tH5SHft**iJfflU Smflfete**^ (P, ) 13* 

[0 0 9 0] ^H^->^7A6 O&ffiffl-TS^ 20 

1-5. 

[0 0 9 1 ] ^©SMSStSt-Ktt, Sl^No. 7« 
IC^tmtl^Jffl*- K t , * 1 ON 0 . 8 «{C jj*t 

[0 0 9 2] H*#«t*j»*Jffl*- Ktt. El 3 (C^-fj; 5 
in. «Sl!l*#2!»»63E41-5Eit«At:f-ay/-«4 5t' 
^■U-CtefettC-f^-^ (DC/AC) 4 8fcftftl, 
TBSI2 3WU &mi3&-%t:=ti"*-9 

(DC/DC) 4 6^LT^->ry UMHft) 4 7 30 

■ettu $b^m\-m<omzm'<>'<-f (d 

C/AC) 5 1 ^L"C^gE4 Vfrbin&ffiMMLmz- 

HJStfeiRStfiJfflU MW^^VT" (P, ) l 3i»5> 
Mr fgiz^MP (v, ) 3 5, 

Jg3^7«# (V, ) 3 7 38 J: t*f| 5 (V 
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(54) FUEL CELL EXHAUST HEAT UTILIZING AIR CONDITIONING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
exhaust heat utilizing air conditioning system capable of 
effectively utilizing a DC power and exhaust heat 
generated from a fuel cell and effectively utilizing an 
electric energy by directly passing the DC power 
generated from the fuel cell through the air conditioner. 
SOLUTION: This fuel cell exhaust heat utilizing air 
conditioning system comprises: a fuel cell system 59 
feeding fuel gas to an anode 14, feeding oxidizer gas to a 
cathode 15, generating a DC power when the gas causes 
reaction, and generating exhaust heat; a power system 
44 supplying a DC power generated from the fuel cell 
system 59 to drive an air conditioner system 60, and 
performing at least either one of storing the surplus 
amount of the DC power or increasing a load from the 
system; an air conditioner system for utilizing the 
exhaust heat generated from the fuel cell system 59 for 
heating, cooling, and dehumidifying indoors; and a means 
40 for storing the exhaust heat generated from the fuel 
cell. 
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CLAIMS 



[Claim(s)] 

[Claim 1]An exhaust heat utilizing air conditioning system of a fuel cell characterized by 
comprising the following. 

A fuel cell system which generates exhaust heat while generating direct current power, when 
supplying fuel gas to an anode, supplying oxidant gas to a cathode and making each gas react. 
An electric power system which performs either at least among those which add a part for a 
surplus of said direct current power to accumulation of electricity and load from a system while 
supplying direct current power generated from this fuel cell system and driving an air conditioner 
system. 

An air conditioner system which uses for indoor heating, air conditioning, and dehumidification 
exhaust heat generated from said fuel cell system. 

A means which carries out hot water storing using exhaust heat generated from said fuel ceil. 

[Claim 2]lnside of exhaust heat generated from exhaust heat both generated from said cell 
proper as it is characterized by comprising the following, and said fuel processor, An exhaust 
heat utilizing air conditioning system of the fuel cell [ provided with an air conditioning part of an 
air conditioner system which uses one of a part of exhaust heat for heating heat at least ] 
according to claim 1 . 

A cell proper which a fuel ceil system makes generate direct current power and exhaust heat. 
A fuel processor to which it is connected to this cell proper and refining of the fuel gas is carried 
out. 

[Claim 3]An exhaust heat utilizing air conditioning system of the fuel cell according to claim 1 
making a change in said direct current power energize it preferentially not related when an 
electric power system makes a compressor of an air conditioning part energize and drive direct 
current power generated from a cell proper. 

[Claim 4]An exhaust heat utilizing air conditioning system of the fuel cell according to claim 2 
while an air conditioning part of an air conditioner system is provided with an interior unit and an 
exterior unit which were classified mutually, wherein both an interior unit and an exterior unit are 
provided with a fan, a heat exchanger, and the exhaust heat use side heat exchanger. 
[Claim 5]When, as for an air conditioning part of an air conditioner system, heat remains also in 
minimum load operation of heat pump operation at the time of heating operation, An exhaust 
heat utilizing air conditioning system of the fuel cell [ provided with a hot water storage tank 
which collects and stores a part of exhaust heat from either at least among a cell proper and a 
fuel processor ] according to claim 2. 

[Claim 6]An exhaust heat utilizing air conditioning system of the fuel cell according to claim 2 
characterized by comprising the following. 

A hot water storage tank which an air conditioning part of an air conditioner system collects 
heat from either at least among outdoor heat exchangers of a cell proper, a fuel processor, and 
an exterior unit at the time of cooling operation, and is accumulated. 
A radiator made to emit to the atmosphere when said heat remains. 
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[Claim 7]An exhaust heat utilizing air conditioning system of the fuel cell according to claim 6 
installing a radiator in either the hot water storage tank side and among floor heating panels. 
[Claim 8] An exhaust heat utilizing air conditioning system of the fuel cell according to claim 6, 
wherein a radiator is provided with a radiation fan. 

[Claim 9]An exhaust heat utilizing air conditioning system of the fuel cell according to claim 2, 
wherein an air conditioning part of an air conditioner system is provided with a means to supply a 
part of heat generated at least from one side among a cell proper and a fuel processor to the 
exhaust heat use side heat exchanger of an interior unit at the time of dehumidifying operation, 
and to maintain the interior of a room with some heating. 

[Claim 10]An exhaust heat utilizing air conditioning system of the fuel cell according to claim 1 
characterized by comprising the following. 

An inverter which an electric power system makes direct current power generated from a cell 
proper energize preferentially, and drives a compressor of an air conditioning part. 
A converter which adjusts when direct current power generated from said cell proper remains, 
and is made to store electricity a battery. 

A commercial inverter added to load from a system when direct current power generated from 
said cell proper remains. 

[Claim 1 1]An exhaust heat utilizing air conditioning system of the fuel cell according to claim 2, 
wherein an air conditioning part of an air conditioner system chooses either for a refrigerant gas 
used for a compressor among the chlorofluocarbon R41QA, R407C, and NI carbon monoxide. 
[Claim 12] An exhaust heat utilizing air conditioning system of the fuel cell according to claim 2, 
wherein a fuel processor chooses either among carbonization system hydrogen and kerosene as 
fuel gas. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention supplies heat energy required for the cooling operation of 
air conditioning, heating operation, dehumidifying operation, etc. to air-conditioning equipment, 
using skillfully the exhaust heat which comes out of a fuel cell, and relates to the exhaust heat 
utilizing air conditioning system of the fuel cell which aims at effective use of energy. 
[0002] 

[Description of the Prior Art]The latest fuel cell, for example, a polymer electrolyte fuel cell, can 
make shape compact, and electric generating power is high power density, 
promising as a power supply system for home residences, since a system is made to simplify 
furthermore and operation is possible — ** is carried out. 

[0003]Application to an air conditioning system or cogeneration is considered as use of the 
exhaust heat out of which a polymer electrolyte fuel cell comes not only use of the power supply 
system for home residences but after electric power generating. 

[0004]Exhaust heat of about 100 ** has come out from this polymer electrolyte fuel cei! with 
generating of electrical energy. 

[0005]On the other hand, exhaust heat of a combustion gas etc. has come also out of the fuel 
processing system which carries out refining of the fuel to hydrogen to heating of reforming 
reactions, such as a reformer, on the relation using a burner. 

[0006]Thus, if the exhaust heat which comes out of the whole fuel cell system is abundant and 
utilizes exhaust heat for warm water, such as hot water supply and a bath, the heat carrier for 
air conditioning, etc., it will be considered one of the effective means of heat recollection. 
Incidentally, according to the trial calculation, the heat utilization combined efficiency with which 
the electrical and electric equipment and heat were doubled is also about 80% noting that heat 
recollection was fully made. 

[0007] JP,1 0-31 1564.A and JP,1 1-132105.A are indicated by the invention which utilizes 
effectively the energy of both this electrical and electric equipment and heat, for example. 
[0008]The former invention made the applied object the fuel ceil drive air conditioning system, 
supplied indoors the steam generated from a cathode (oxidizing agent pole) via all the thermal- 
conversion form interior units, and uses it for an air conditioning and humidification. 
[0009]In the latter invention, it is related with exhaust heat distribution apparatus and an 
exhaust heat utilizing system. 

Therefore, the exhaust heat which came out of the fuel cell is distributed to a hot water panel, a 
hot water storage tank, etc. using the flow control valve and water pump of exhaust heat 
distribution apparatus. 

[0010] 

[Problem(s) to be Solved by the Invention]Although both inventions indicated to JP.10-31 1564.A 
or JP,1 1-132105.A have the composition of performing heat utilization, such as heating, by the 
exhaust heat which comes out of a fuel cell, Since it did not have the composition of operating 
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an air conditioner directly using the electric power generated from a fuel cell, when changing into 
alternating current power from direct current power, there were the fault and inconvenience 
which the loss accompanying conversion generates. 

[001 1]Namely, the invention indicated to JP,10-311564,A or JP,1 1-132105A Both, since an air 
conditioner is not made to energize directly the direct current power generated from a fuel cell, 
For example, when making an air conditioner operate using the direct current power generated 
from a fuel cell, after supplying the direct current power once generated from a fuel ceil to 
electric power system, alternating current power will be supplied to an air conditioner from the 
electric power system. In order to make electric power system energize the direct current power 
from a fuel cell in that case, since a direct current and a conversion-into-ac machine, for 
example, an inverter, were needed, the loss accompanying conversion had arisen. 
[0012]The purpose of this invention is as follows. 

It was made based on such a situation and utilize much more effectively the direct current 
power and exhaust heat which are generated from a fuel cell. 

Let an air conditioner energize directly the direct current power generated from a fuel cell, and 
provide the exhaust heat utilizing air conditioning system of the fuel cell which aims at effective 
use of electrical energy further. 

[0013] 

[Means for Solving the Problem]An exhaust heat utilizing air conditioning system of a fuel cell 
concerning this invention, While generating direct current power when supplying fuel gas to an 
anode, supplying oxidant gas to a cathode and making each gas react as indicated to claim 1 in 
order to attain the above-mentioned purpose. While supplying a fuel cell system which generates 
exhaust heat, and direct current power generated from this fuel cell system and driving an air 
conditioner system, An electric power system which performs either at least among those which 
add a part for a surplus of said direct current power to accumulation of electricity and load from 
a system, It has an air conditioner system used for indoor heating, air conditioning, and 
dehumidification using exhaust heat generated from said fuel cell system, and a means which 
carries out hot water storing of the exhaust heat generated from said fuel cell. 
[0014]An exhaust heat utilizing air conditioning system of a fuel cell concerning this invention, In 
order to attain the above-mentioned purpose, as indicated to claim 2, a fuel cell system, While 
having direct current power, a cell proper made to generate exhaust heat, and a fuel processor 
to which it is connected to this cell proper and refining of the fuel gas is carried out, It has an air 
conditioning part of an air conditioner system which uses one of a part of exhaust heat for 
heating heat at least among exhaust heat generated from exhaust heat generated from said cell 
proper, and said fuel processor. 

[0015]When an electric power system makes a compressor of an air conditioning part energize 
and drive direct current power generated from a cell proper, a change in said direct current 
power is made to energize it preferentially not related, as indicated to claim 3 in order that an 
exhaust heat utilizing air conditioning system of a fuel cell concerning this invention may attain 
the above-mentioned purpose. 

[0016]An exhaust heat utilizing air conditioning system of a fuel cell concerning this invention, 
While an air conditioning part of an air conditioner system is provided with an interior unit and an 
exterior unit which were classified mutually as indicated to claim 4 in order to attain the above- 
mentioned purpose, both an interior unit and an exterior unit are provided with a fan, a heat 
exchanger, and the exhaust heat use side heat exchanger. 

[001 7] An exhaust heat utilizing air conditioning system of a fuel cell concerning this invention, In 
order to attain the above-mentioned purpose, as indicated to claim 5, an air conditioning part of 
an air conditioner system, When heat remains also in minimum load operation of heat pump 
operation at the time of heating operation, it has a hot water storage tank which collects and 
stores a part of exhaust heat from either at least among a cell proper and a fuel processor. 
[0018]An exhaust heat utilizing air conditioning system of a fuel cell concerning this invention, In 
order to attain the above-mentioned purpose, as indicated to claim 6, an air conditioning part of 
an air conditioner system, It has a hot water storage tank which collects and stores heat from 
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either at least among outdoor heat exchangers of a eel! proper, a fuel processor, and an exterior 
unit at the time of cooling operation, and a radiator made to emit to the atmosphere when said 
heat remains. 

[0019]In order that an exhaust heat utilizing air conditioning system of a fuel cell concerning this 
invention may attain the above-mentioned purpose, as indicated to claim 7, a radiator is installed 
in either the hot water storage tank side and among floor heating panels. 

[0020]ln order that an exhaust heat utilizing air conditioning system of a fuel cell concerning this 
invention may attain the above-mentioned purpose, a radiator is provided with a radiation fan as 
indicated to claim 8. 

[0021 ]An exhaust heat utilizing air conditioning system of a fuel cell concerning this invention, In 
order to attain the above-mentioned purpose, as indicated to claim 9, an air conditioning part of 
an air conditioner system, At the time of dehumidifying operation, a part of heat generated at 
least from one side among a cell proper and a fuel processor was supplied to the exhaust heat 
use side heat exchanger of an interior unrt, and it has a means to maintain the interior of a room 
with some heating. 

[0022]An exhaust heat utilizing air conditioning system of a fuel cell concerning this invention, In 
order to attain the above-mentioned purpose, as indicated to claim 10, an electric power system, 
An inverter which makes direct current power generated from a cell proper energize 
preferentially, and drives a compressor of an air conditioning part, It has a converter which 
adjusts when direct current power generated from said cell proper remains, and is made to store 
electricity a battery, and a commercial inverter added to load from a system when direct current 
power generated from said cell proper remains. 

[0023]ln order that an exhaust heat utilizing air conditioning system of a fuel cell concerning this 
invention may attain the above-mentioned purpose, as indicated to claim 11, an air conditioning 
part of an air conditioner system chooses either for a refrigerant gas used for a compressor 
among the chlorofluocarbon R410A, R407C, and NI carbon monoxide. 

[0024]In order that an exhaust heat utilizing air conditioning system of a fuel cell concerning this 
invention may attain the above-mentioned purpose, as indicated to claim 12, a fuel processor 
chooses either among carbonization system hydrogen and kerosene as fuel gas. 
[0025] 

[Embodiment of the Invention]The numerals which gave the embodiment of the exhaust heat 
utilizing air conditioning system of the fuel cell concerning this invention to the drawing and the 
drawing hereafter are quoted and explained. 

[0026] Drawing 1 and drawing 2 are the outline distribution diagrams showing the embodiment of 
the exhaust heat utilizing air conditioning system of the fuel cell concerning this invention. 
Drawing 1 is the whole outline distribution diagram showing the fuel cell system 59 among the 
exhaust heat utilizing air conditioning systems of a fuel cell, and drawing 2 is the whole outline 
distribution diagram showing the air conditioner system 60 among the exhaust heat utilizing air 
conditioning systems of a fuel cell. 

[0027]The fuel cell makes the polymer electrolyte fuel cell the applied object as illustration 
among the exhaust heat utilizing air conditioning systems of the fuel cell concerning this 
invention. 

[0028]The fuel cell system 59 concerning this embodiment is provided with the fuel processor 
(FPS;FuelProcessing System) 1 and the cell proper (0SA;Cell Stack Assembly) 2, and is 
constituted. 

[0029]ln accordance with the flow of the fuel F etc., in order the fuel processor 1 The fuel part 
3, the desulfurizer 4, the burner 5a, It has composition provided with the heat exchanger 5b, the 
reformer 6, CO water gas shift reaction machine 7, CO selective oxidation machine 8, the steam 
separator 9, the refining service-water tank 10, the refining irrigating pump 11, the exhaust heat 
heat exchanger 12, and exhaust heat water supply pump 13 grade. 

[0030]From the fuel part 3, hydrocarbon system fuel, for example, propane and town gas, or the 
kerosene gasified, for example chooses suitably the fuel F supplied to de**** 4, and it is used. 
[0031]On the other hand, the cell proper 2 has composition provided with the anode 14, the 
cathode 15, the water cooling part 16, and battery-cooling-water pump 17 grade. 
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[0032]The air blower 18 and the heat-of-condensation exchanger 19 grade are provided in 
component parts common to the fuel processor 1 and the cell proper 2. 

[0033]The power generation principle of a solid high polymer type fuel cell system provided with 
such composition is explained briefly. 

[0034]When choosing propane among the fuel F, such as propane or kerosene, refining from 
propane to hydrogen gas is performed by the fuel processor 1 . First, when the fuel F which 
chooses propane passes aiong the desulfurizer 4, for example, it is accommodated in the vessel, 
sulfur content is removed, and it joins the gaseous steam separated from the steam separator 9, 
and is supplied to the reformer 6 by activated carbon and zeolite adsorption. 
[0035]This steam separator 9 makes the water supplied via the refining irrigating pump 1 1 and 
the water supply system 10a from the refining service-water tank 10 heat with the heat 
exchanger 5b and the burner 5a, is supplied to the reformer 6 as a gaseous steam, and is made 
to join the fuel F here. The steam separator 9 is making the refining service-water tank 10 
collect the drain water separated from a gaseous steam via the water recovery system 10b. 
[0036]On the other hand, in the reformer 6, a steam reforming reaction is performed by the fuel 
(propane) F and the steam which are supplied, and CO, C0 2 , etc. are generated besides 
hydrogen. A steam reforming reaction not only turns into an endoergic reaction, but in that case, 
the reformer 6 is used as a warmer. 

[0037]By the way, if the refining CO concentration of a polymer electrolyte fuel cell of the fuel 
gas supplied to the anode 14 is high, the adverse effect of the catalyst bed (not shown) of the 
cell proper 2, etc. carrying out poisoning, activity power declining, and cell capability declining 
remarkably will come out of it. For this reason, CO needs to oxidize C0 2 . 
[0038]While this embodiment is a thing in consideration of such a point and equipping the 
downstream of the reformer 6 with CO water gas shift reaction machine 7 and CO selective 
oxidation machine 8, The air from the air blower 18 is supplied to CO selective oxidation machine 
8, and while CO flows through CO water gas shift reaction machine 7 and CO selective oxidation 
machine 8 among the reformed gas generated with the reformer 6, oxidation promotion is carried 
out with a catalyst. 

[0039]Although not illustrated, the catalytic-reaction temperature of the reformer 6 and CO 
selective oxidation machine 8, Differ, respectively and more than 100 [ of the reformer 6 ] of CO 
selective oxidation machine 8 from hundreds of times Since the temperature gradient of 10 
times, the upper stream of reformed gas, and the lower stream is large. The hydrothermal 
exchanger for lowering downstream temperature actually is needed, and it may have composition 
which provides a hydrothermal exchanger between CO water gas shift reaction machine 7 and 
CO selective oxidation machine 8, for example. 

[0040]For example, when carrying out refining of the propane of the fuel F, the steam reforming 
reaction which omits the oxidation reaction to C0 2 from CO, and carries out through [ of the 
whole ] is based on the following (1 ) types. 
[0041] 
[Formula 1] 

C 3 H 8 +6H 2 0 -* SCOj+IOHj (1) 

[0042]The reformed gas which passes CO selective oxidation machine 8 mainly consists of 
ingredients, such as hydrogen, carbon dioxide, and a steam, if these gases are supplied to the 
anode 14 of the cell proper 2, hydrogen gas should pass the catalyst bed (not shown) of the 
membrane electrode zygote MEA (Membrane Electrode Assembly; it is described as the following 
MEA) — proton H + an electrolyte membrane (not shown), [ flow through and 3 It is connected 
with oxygen in the air which flows through the cathode 15 by the air blower 18, and an electron, 
and water is generated. 

[0043]Therefore, anode 1 4 - Very much, the cathode 1 5 becomes + pole and generates direct 
current power with potential. If electric load is made to exist between this potential, a function 
can be given as a power supply. 

[0044]On the other hand, the gas which comes out from the exit of the anode 14 which remained 
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not contributed to power generation is used as combustion gas for heating, such as the burner 
5a of the steam evaporation machine 5. 

[0045] A steam which comes out from an exit of the cathode 15, and a steam in a combustion 
gas join combustion gas with the burner 5a of the steam evaporation machine 5, are collected on 
the tank 1 0 for refining via the heat-of-condensation exchanger 1 9, and are aiming at water 
independence by the fuel cell system 50. 

[0046] Reaction temperature in a catalyst in MEAof the cell proper 2, Usually, circulate cooling 
water with the battery-cooling-water pump 1 7, and heat is made to radiate by the exhaust heat 
heat exchanger 12, and since 100 times or less are suitable, it is controlling by an electric 
controlling part (not shown) so that entrance-side circulating water temperature of the cell 
proper 2 becomes fixed, so that temperature of the eel! proper 2 becomes less than it. 
[0047]A medium (antifreeze solution) or warm water which carries out heat exchange to high 
temperature hot water from the water cooling part 16 of the cell proper 2, and can be warmed by 
the exhaust heat heat exchanger 1 2 in a solid high polymer type fuel cell system provided with 
such composition. The interior unit 22 of the air conditioning part 20 in the air conditioner 
system 60 shown in drawing 2 by the drive of the exhaust heat water supply pump 13 is supplied. 

[0048]Warm water may be directly supplied to the interior unit 22 of the air conditioning part 20 
from the battery-cooling-water pump 1 7 of the fuel processor 1 instead of the exhaust heat 
feed pump 13, without using the exhaust heat heat exchanger 12 for simplification of a solid high 
polymer type fuel cell system. Since warm water is directly supplied to the interior unit 22, it is 
based on thermal efficiency of the part improving. 

[0049]The exhaust heat from the cell proper 2 may not remain in supply as a heat source to the 
air conditioning part 20, may be used as an object for hot water supply, and may be made to emit 
to the atmosphere from the radiator 41. 

[0050]In this case, while the radiator 41 is provided with the radiation fan 42, it is installed in 
either among the hot water storage tank 40 and a floor heating panel. 

[0051] Drawing 2 is an outline distribution diagram showing the air conditioner system 60 which is 
connected to the fuel cell system 50 and treated as one. 

[0052]The air conditioner system 60 has composition provided with a refrigerant crossover to 
which the exterior unit 21 and the interior unit 22 of each other are connected while constituting 
the air conditioning part 20 in a split type classified into the exterior unit 21 and the interior unit 
22. 

[0053]The exterior unit 21 has composition including the compressor 23, the four-way valve 24, 
the outdoor heat exchanger 25, the outdoor fan 26, the exhaust heat use side heat exchanger 
27a, and diaphragm mechanism 28 grade, for example. 

[0054]The interior unit 22 is provided with the indoor heat exchanger 31, the indoor fan 32, the 
exhaust heat use side heat exchanger 27b, etc. 

[0055]The exhaust heat use side heat exchanger 27a of the exterior unit 21 and the exhaust 
heat use side heat exchanger 27b of the interior unit 22, It may be made structure which made it 
arrange to the downstream of a fan (not shown) shown by each arrow of the outdoor heat 
exchanger 25 and the indoor heat exchanger 31, or formed a machine of the separate shipment 
style only in each exhaust heat heat exchanger. 

[0056]Further again the air conditioner system 60 besides the three-way-type cutoff valve 39 
which the exhaust heat water supply pump 1 3 of the fuel cell system 50 is made to open for free 
passage, A water pump. (P 2 ) 34, the 1 st two-way-type cutoff valve. (V^ It has composition 
provided with 35, the 2nd two-way-type cutoff valve (V 2 ) 36, the 3rd two-way-type cutoff valve 
(V 3 ) 37, the 4th two-way-type cutoff valve (V 4 ) 38, the hot water storage tank 40, the radiator 
41, the radiation fan 42, and the 5th two-way-type cutoff valve (V g ) 43. It is not necessary to 
really [ fuel ceil ] install the hot water storage tank 40 or the radiator 41 , and the radiation fan 
42 in an air conditioning system as one necessarily. Like the above-mentioned three-way-type 
cutoff valve 39, as long as the 1st two~wayH:ype cutoff valve (V^ 35 and the 2nd two-way-type 
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cutoff valve (V 2 ) 36 give the same function with one valve, what kind of valve may be sufficient 
as them. 

[0057]A heating operation principle of the air conditioner system 60 provided with such 
composition is explained briefly. 

[0058]A medium flow path of the four-way valve [ in / in Table 1 / each mode of operation of 
heating operation, cooling operation, dehumidifying operation, and generating operation ] 24, 
Existence of opening and closing of existence of operation of the radiation fan 42, the 1st two- 
way-type cutoff valve (V,) 35 - the 5th two-way-type cutoff valve (Vg) 43, Existence of 
operation of link with a system, supply for an electric power surplus to a rechargeable battery 
(battery) or accumulation of electricity, the exhaust heat water supply pump (Pj) 13, and the 
water pump (P 2 ) 34 is summarized on a table. 
[0059] 
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[0060]The electric power system 44 which drives the air conditioner system 60 in that case, The 
chopper 45 to which pressure up of the direct current power generated from the cell proper 2 is 
carried out as shown in drawing 3 , When direct current power which carries out pressure up by 
this chopper 45 is a surplus, it has composition provided with the battery (rechargeable battery) 
47 which adjusts to low-pressure direct current power (DC/DC), and is made to store electricity 
it by the converter 46, for example from high-pressure direct current power. 
[0061]The inverter (DC/ AC) 48 of the motor drive which is made to energize the electric power 
system 44 with the priority to the compressor 23 shown in drawing 2 regardless of whether the 
direct current power which carries out pressure up by the chopper 45 is surplus electric power, 
and is driven, It has composition provided with the commercial inverter (DC/AC) 51 which 
applies surplus electric power to the alternating current power from the system 49 and to which 
the electric load 50 is made to increase. 

[0062]in the air conditioner system 60 provided with such an electric power system 44, With 
surplus electric power, it energizes preferentially independently via the chopper 45 and the 
inverter 48 from the cell proper 2 at the time of heating operation, The refrigerant gas of the 
high temperature high pressure sent out from the compressor 25 driven by the energization 
passes along the flow path of the solid line part of the four-way valve 24 shown in drawing 2 , is 
supplied from the indoor fan 32 of the interior unit 22, is cooled by the indoor heat exchanger 31 
by indoor air lower than the condensation temperature of a refrigerant gas, and is condensed. At 
this time, the indoor air from the indoor fan 32 turns into pre-heating in response to the high 
temperature heat from a refrigerant gas. 

[0063]On the other hand, after the refrigerant gas condensed by the indoor heat exchanger 31 is 
supplied to the exterior unit 21 and extracted by the diaphragm mechanism 28, it serves as low 
temperature and low-pressure two-phases flow, is supplied from the outdoor fan 26, is heated 
by the outdoor heat exchanger 25 by outdoor air with high evaporating temperature of a 
refrigerant gas, and evaporates. 

[0064]The refrigerant gas which evaporates in the outdoor heat exchanger 25 is returned to the 
compressor 23 through the flow path of the solid line part of the four-way valve 24, is 
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compressed again here, turns into hot and high-pressure gas, and is supplied to the indoor heat 
exchanger 31 of the interior unit 22. 

[0065]ln the exhaust heat use heating operation mode in which the exhaust heat from the cell 
proper 2 concerning this embodiment is used, to such usual heating operation. For example, the 
exhaust heat warm water supplied from the exhaust heat water supply pump 13 shown in drawing 
1_and drawing 2 , After supplying the exhaust heat use side heat exchanger 27b of the interior 
unit 22 and making the indoor air from the indoor fan 32 warm here, it returns to the exhaust 
heat water supply pump (P.,) 13 of the fuel cell system 59. The exhaust heat warm water from 
this exhaust heat water supply pump (P.,) 13, As shown in the column of No.1 of Table 1, the 1st 
two-way-type cutoff valve (Vj) 35 in the state of making close open, the 2nd two-way-type 
cutoff valve (V 2 ) 36, the 3rd two-way-type cutoff valve (V 3 ) 37, and the 5th two-way-type 
cutoff valve (V g ) 43. The radiator 41 is made to bypass and the indoor air from the indoor fan 32 
is made to warm by the change of the three-way-type cutoff valve 39 by the exhaust heat use 
heat exchanger 27b of the interior unit 22. 

[0066]In this case, since the exhaust heat temperature from the cell proper 2 is usually an 
around 60 ** elevated temperature to the condensation temperature of the indoor heat 
exchanger 31 by a refrigerant gas being around 40 **, The blow-off temperature from the 
exhaust heat use side heat exchanger 27b located in the downstream of the indoor heat 
exchanger 31 shown by an arrow is raised, and the stable warm feeling can be maintained. 
[0067]And the electric power system 44 is making the compressor 23 in the case of the exhaust 
heat use heating operation using the exhaust heat from the cell proper 2, energize and drive 
preferentially the direct current power generated from the cell proper 2 via the inverter 48, as 
shown in drawing 3 . 

[0068]Thus, since this embodiment is making the compressor 23 energize preferentially the 
direct current power from the ceil proper 2 via the inverter 48, the burden of starting current 
decreases, the coefficient of performance (COP) of the compressor 23 becomes high, and it can 
perform heat pump operation with still higher efficiency. 

[0069]Since this embodiment uses the exhaust heat from the cell proper 2 skillfully and is made 
to use it together combining the usual heating by the refrigerant gas from the compressor 23, it 
can be made economical and can perform stable heating operation. 

[0070]When a surplus appears in the exhaust heat generated from the cell proper 2 at the time 
of the minimum load of the heat pump operation under above-mentioned space heating load 
operation, in this embodiment. For example, it is supplied from the exhaust heat water supply 
pump (pp 13 of the cell proper 2 shown in drawing 2 , as exhaust heat warm water or the 
exhaust heat warm water from the fuel processor 1 is made to bypass with the radiator 41 and is 
shown in No.2 column of Table 1, the hot-water-storing mode of operation stored to the hot 
water storage tank 40 is performed. 

[0071]This hot-water-storing mode of operation closes each of the 1st two-way-type cutoff 
valve (Vp 35, the 3rd two-way-type cutoff valve (V 3 ) 37, and the 5th two-way-type cutoff valve 
(V 5 ) 43, as shown in drawing 2, In the state of making open the 2nd two-way-type cutoff valve 
(V 2 ) 36, for example, it is supplied from the exhaust heat water supply pump (P^ 13, by the 
change of the three-way-type cutoff valve 39, the radiator 41 is made to bypass and exhaust 
heat warm water is supplied to the hot water storage tank 40. And when using this exhaust heat 
warm water for hot water supply, a bath, etc.. the 4th two-way-type cutoff valve (V 4 ) 38 of the 
hot water storage tank 40 is opened. 

[0072]When electric load remains, also in the heat pump heating operation at the time of above- 
mentioned exhaust heat use hot water storing the electric power system 44, As shown in 
drawing 3 , while storing electricity a part for surplus electric power via the converter 46 at the 
battery (rechargeable battery) 47, it connects with the system 49 via the commercial inverter 51, 
and is used for the electric load 50 of other electric appliances as power. 
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[0073]Thus, by performing the hot-water-storing mode of operation during heating operation, 
this embodiment can use effectively the exhaust heat and surplus electric power from the cell 
proper 2, and can be contributed to effective use of earth resources. In this embodiment, since 
the exhaust heat use which comes out of the cell proper 2 is applied mainfy to heating operation, 
the hot-water-storing quantity of heat stored to the hot water storage tank 40 has decreased 
comparatively. However, the hot water storage tank 40 can miniaturize only the part. 
[0074]This embodiment may use as fuel the kerosene which gasifies the fuel supplied to the cell 
proper 2 although carbonization system hydrogen, for example, propane, is used. In this case, a 
running cost is cheap, and since the kerosene infrastructure is also fixed, the advantage using 
this system is large in the large cold district of especially heating needs. 
[0075]This embodiment has a high coefficient of performance (COP) as a refrigerant gas used 
for the compressor 23, If either is chosen among the chiorofluocarbon R410A in which the 
elevated-temperature condensation (70 ** - 80 **) which can be used also as a heat source 
medium for hot water supply is possible, the chiorofluocarbon R407C, and carbon dioxide C0 2 , 
effective heating operation can be performed. 

[0076]Although this embodiment combines the fuel processor 1 and the cell proper 2 as the fuel 
cell system 59, the direct current power and exhaust heat which oxygen is made to react to 
hydrogen and are generated are utilized skillfully and heating operation and hot-water-storing 
operation are performed, Since heating operation, hot-water-storing operation, etc. only use the 
electric power and the heat which are generated from the cell proper 2, they may carry out 
direct supply of the pure water matter to the cell proper 2, and may omit the fuel processor 1. 
[0077]The heat which comes out of the heat-of-condensation exchanger 19 may be supplied to 
other equipment as warm water other than the refining service-water tank 1 0. 
[0078]Next, the cooling operation mode for exhaust heat un-using in which the exhaust heat 
from the cell proper 2 is not used is explained. 

[0079]The usual cooling operation reverses the four-way valve 24 shown in drawing 2 , uses the 
flow path of a refrigerant gas as a dashed line portion, operates the outdoor heat exchanger 25 
as a condenser, and is operating the indoor heat exchanger 31 as an evaporator. 
[0080]The exhaust heat non-using cooling operation mode concerning this embodiment to this 
usual cooling operation, As shown in No.3 column of Table 1, each of the 1st two-way-type 
cutoff valve (V t ) 35, the 2nd two-way-type cutoff valve (V 2 ) 36, and the 3rd two-way-type 
cutoff valve (V 3 ) 37 is closed, In the state of making open the 5th two-way-type cutoff valve 
(V 5 ) 43, it is supplied from the exhaust heat water supply pump (P f } 13, for example, exhaust 
heat warm water or the exhaust heat warm water from the fuel processor 1 by the change of the 
three-way-type cutoff valve 39. The radiator 41 is supplied and heat is made to emit to the 
atmosphere with the driving power of the radiation fan 42. 

[0081 ]0n the other hand, the hot-water-storing mode of operation which stores the exhaust 
heat from the cell proper 2 to the hot water storage tank 40 during exhaust heat non-using 
cooling operation, In the state of closing the 1st two-way-type cutoff valve (Vj) 35, the 3rd two- 
way-type cutoff valve (V 3 ) 37, and the 5th two-way-type cutoff valve (V 5 ) 43, and making open 
the 2nd two-way-type cutoff valve (V 2 ) 36 as shown in No.4 column of Table 1. For example, it 
is supplied from the exhaust heat water supply pump (P^ 13, by the change of the three-way- 
type cutoff valve 39, the radiator 41 is made to bypass and exhaust heat warm water is supplied 
to the hot water storage tank 40. And when using this warm water for hot water supply, a bath, 
etc., the 4th two-way-type cutoff valve (V 4 ) 38 of the hot water storage tank 40 is opened. 
[O082]0n the other hand, as shown in No.5 column of Table 1, what is called the air conditioning 
powerful hot-water-storing mode of operation that uses hot-water-storing operation together 
during cooling operation pumps up the heat of condensation of the outdoor heat exchanger 25 of 
the air conditioning part 20, and uses it for the warm water heat of the hot water storage tank 
40. That is, when the air conditioning part 20 performs cooling operation, the air conditioning 
powerful hot-water-storing mode of operation makes a dashed line portion reverse the four-way 
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valve 24, and makes the refrigerant gas of the high temperature high pressure which comes out 
of the compressor 23 condense by the outdoor heat exchanger 25, as shown in drawing 2. The 
heat generated in that case is given to the water supplied from a water pump (P 2 ) in the flow 
direction of the air of the outdoor fan 26 shown by an arrow toward the exhaust heat use heat 
exchanger 27a located in the downstream of the outdoor heat exchanger 25, and is stored in the 
hot water storage tank 40 as warm water. 

[0083] At this time, each of the 1st two-way-type cutoff valve (V^ 35 and the 5th two-way-type 
cutoff valve (V g ) 43 is closed, and each of the 2nd two-way-type cutoff valve (V 2 ) 36 and the 
3rd two-way-type cutoff vaive ( V 3 ) 37 is opened. And for example, it is supplied from the 
exhaust heat water supply pump (P^ 13, when storing exhaust heat warm water in the hot water 
storage tank 40 and using it for hot water supply, a bath, etc., the 4th two-way-type cutoff valve 
(V 4 ) 38 is opened. 

[0084]Thus, during cooling operation, since this embodiment enables it to perform powerful hot 
water supply which collects the exhaust heat warm water which comes out of the refrigerant 
heat of condensation and the cell proper 2 of the outdoor heat exchanger 25 of the exterior unit 
21 to the hot water storage tank 40, it can be made economical and can realize cooling operation 
with high energy efficiency. 

[0085]The dehumidifying operation mode in which the exhaust heat from the cell proper 2 is 
used is explained. 

[0086]Here, dehumidifying operation mode means the dehumidifying operation of the pre-heating 
taste which does not lower an indoor temperature. 

[0087]Usually, although dehumidifying operation supplies the refrigerant gas from the compressor 
23 to the indoor heat exchanger 31 via the course, the outdoor heat exchanger 25, and the 
diaphragm mechanism 28 which are shown with the dashed line of the four-way valve 24, 
evaporates a refrigerant gas and makes the interior of a room dehumidify here as shown in 
drawing 2 , In that case, it is common that a room temperature must be lowered. However, in this 
embodiment, a room temperature is warmed using cell exhaust heat. 

[0088]When performing such operation, the 1st two-way-type cutoff valve (V^ 35 is opened, 
Where each of the 2nd two-way-type cutoff valve (V 2 ) 36, the 3rd two-way-type cutoff valve 
(V 3 ) 37, and the 5th two-way-type cutoff vaive (V 5 ) 43 is closed, The exhaust heat which comes 
out of the cell proper 2 is used for example, it is supplied from the exhaust heat water supply 
pump (P t ) 13, exhaust heat warm water is supplied to the exhaust heat use heat exchanger 27b, 
and heat is made to emit toward the interior of a room here. 

[0089]Thus, since this embodiment uses the exhaust heat which comes out of the cell proper 2, 
supplies the exhaust heat warm water supplied from the exhaust heat water supply pump (P^ 13 
to the exhaust heat use heat exchanger 27b and heats the interior of a room, the comfortable 
dehumidification environment which has the chili in which a room temperature falls in neither a 
rainy season term nor autumn can be made to maintain it. 

[0090]The generating operation mode performed without finally being caught by the season 
which uses the air conditioner system 60 is explained. 

[0091]This generating operation mode is classified into the cell exhaust heat use mode shown in 
No.7 column of Table 1, and cell exhaust heat the mode in which it does not use shown in No.8 
column of Table 1. 

[0092]As shown in drawing 3 , the former exhaust heat use mode supplies preferentially the 
direct current power generated from the cell proper 2 to the inverter (DC/AC) 48 via the 
chopper 45, and drives the compressor 23, A part is stored electricity for surplus electric power 
with the battery (rechargeable battery) 47 via the converter (DC/DC) 46, Furthermore, while 
making the electric load 50 increase via the commercial inverter (DC/AC) 51 in addition to the 
alternating current power from the system 49, the remainder of surplus electric power, The 
exhaust heat warm water which uses the exhaust heat which comes out of the cell proper 2, and 
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is supplied from the exhaust heat water supply pump (P^ 13, In the state of closing each of the 
1st two-way-type cutoff valve (v^) 35, the 3rd two-way-type cutoff valve (V 3 ) 37, and the 5th 
two-way-type cutoff valve (V 5 ) 43, and opening the 2nd two-way-type cutoff valve (V 2 ) 36. By 
the change of the three-way-type cutoff valve 39, the radiator 41 is made to bypass and the hot 
water storage tank 40 is supplied. And when using this exhaust heat warm water for hot water 
supply, a bath, etc., the 4th two-way-type cutoff valve (V 4 ) 38 of the hot water storage tank 40 
is opened. 

[0093]While the latter cell exhaust heat mode in which it does not use takes the same mode of 
operation as **** to generating operation, The exhaust heat warm water supplied from the 
exhaust heat water supply pump (Pj) 13, In the state of closing each of the 1st two-way-type 
cutoff valve (V,) 35, the 2nd two-way-type cutoff valve (V 2 ) 36, and the 3rd two-way-type 
cutoff valve (V 3 ) 37, and opening the 5th two-way-type cutoff valve (V 5 ) 43. By the change of 
the three-way-type cutoff valve 39, the radiator 41 is supplied and heat is thrown away into the 
atmosphere with the radiation fan 42. 

[0094]Thus, since this embodiment performs heating-and~cooling operation, hot-water-storing 
operation, etc. using the exhaust heat generated from the cell proper 2 while performing 
generating operation using the direct current power generated from the cell proper 2, it can be 
conjointly made economical with effective use of direct current power, and can perform high 
operation of energy efficiency. 
[0095] 

[Effect of the Invention]The exhaust heat utilizing air conditioning system of the fuel cell 
concerning this invention as the above explanation, The air conditioning part driving means which 
utilizes preferentially the direct current power generated from a cell proper, Since it has ** and 
the air conditioning means, dehumidification, and the hot-water-storing means of utilizing 
effectively the heat energy generated from a cell proper while it has a power storage means 
which conserves the surplus electric power of the direct current power, and a means to which 
the load of a system is made to increase, the electric power supply whose energy efficiency it is 
economical and is high, and a heat double wage can be performed simultaneously. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1j The whole outline distribution diagram showing the embodiment of a fuel cell system 
among the exhaust heat utilizing air conditioning systems of the fuel cell concerning this 
invention. 

[Drawing 2] The whole outline distribution diagram showing the embodiment of an air conditioner 
system among the exhaust heat utilizing air conditioning systems of the fuel cell concerning this 
invention. 

[Drawing 3] The block diagram showing the electric power system applied to the exhaust heat 
utilizing air conditioning system of the fuel cell concerning this invention. 
[Description of Notations] 
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27a and 27b The exhaust heat use side heat exchanger 
28 Diaphragm mechanism 

31 Indoor heat exchanger 

32 Indoor fan 

34 Water pump 

35 The 1 st two-way-type cutoff valve 

36 The 2nd two-way-type cutoff valve 

37 The 3rd two-way-type cutoff valve 

38 The 4th two-way-type cutoff valve 

39 Three-way-type cutoff valve 

40 Hot water storage tank 
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42 Radiation fan 
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44 Electric power system 
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46 Converter 

47 Battery 

48 Inverter 

49 System 

50 Electric load 
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59 Fuel cell system 

60 Air conditioner system 
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